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MIE 100$ - Quiz За — February 9, 2015: 25 minutes 


At the position shown in the diagram, the 50-kg block has a velocity of 12 m/s going down the hill. The spring 
constant is 20 N/m. At the position shown, the spring is stretched by 3 meters relative to its relaxed length, and tied 
at each end to a string that goes around a pulley. Coefficients of friction are Ly, = 0.2 and u, = 0.35. 


(a) Find the acceleration of the block at the position shown 
(b) Find the work done by the spring when the block moves down the hill 0.5 meters from the position shown. 
(c) Find the speed of the block when it has moved 0.5 meters downhill from the position shown. 
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Question 4: (15 marks) 


The slider of mass 6 kg can move without friction on the horizontal rod shown in the diagram. At the 
instant shown, the slider has a speed of 3 m/s 1. The spring with spring constant К = 40 N/m is compressed 
by 1.3 meters. A rope with a constant tension of 35 Newtons goes over a wheel that has a very small 
diameter at point “Т”; the rope is pulling the slider as shown in the diagram. 

(a) At the instant shown, what is the force exerted by the rod on the slider? 

(b) At the instant shown, what is the acceleration of the slider in x-y coordinates? 


(c) When the slider reaches its maximum speed, will the spring be stretched, compressed, or at its 
relaxed length? How can you tell? 


(d) What will be the speed of the slider when it has moved 2.2 meters to the right of its current 
position? 
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When s = 0, the spring on the firing mechanism is 
unstretched. If the arm is pulled back such that s = 100 mm 
and released, determine the speed of the 0.3-kg ball and the 
normal reaction of the circular track on the hall when 
8 = 60°. Assume all surfaces of contact to be smooth. 


Neglect the mass of the spring and the size of the ball. reference altitude £ V 


SOLUTION 


Potential Energy. With reference to the datum set through the center of the circular 
track, the gravitational potential energies of the ball when @ = 0° and 9 = 60" are 
(Vi = тан = —0.3(9.81)(1.5) = —441451 
(У) = тай; = —0.3(9.81)(1.5 cos 60°) = —2.20725 3 


When 0 = 0°, the spring compress ху = 0.1 m and is unstretched when A = 60. 
Thus the elastic potential energies in the spring when # = 0° and 60° are 


(Vh = ied = 1 азоо) = 7.501 


(И? =0 
Conservation of Energy. Since the ball starts from rest, 7; = U. 
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Equation of Motion. Referring to the FBD of the ball, 
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MIE 200F - Quiz number 3a - October 4/99 
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A 


Block “В” has a mass of 5 kg. At the stant shown, block “В” has a velocity of 4 m/s 5. Block “В” 


has a constant acceleration of —6 m/s" J. 
(a) Find the acceleration of block “А”. 


. 
(b) At the instant shown, what is the angular velocity 0 of the large wheel, which has a radius of 
0.5 meters? 


(c) | How much work will be done by gravity on block “B” in the next 3 seconds? 
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